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(57) ABSTRACT

An exemplary lead frame includes a substrate and a bonding
electrode, a first connecting electrode, and a second connect-
ing electrode embedded in the substrate. A top surface of the
bonding electrode includes a first bonding surface and a sec-
ond bonding surface spaced from the first bonding surface. A
top surface of the first connecting electrode includes a first
connecting surface and a second connecting surface spaced
from the first connecting surface. Top surfaces of the bonding
electrode, the first connecting electrode and the second con-
necting electrode are exposed out of the substrate to support
and electrically connect with light emitting chips. Light emit-
ting chips can be mounted on the lead frame and electrically
connect with each other in parallel or in series; thus, the light
emitting chips can be connected with each in a versatile way.

12 Claims, 12 Drawing Sheets
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LEAD FRAME AND LIGHT EMITTING
DIODE PACKAGE HAVING THE SAME

BACKGROUND

1. Technical Field

The disclosure generally relates to a lead frame and a light
emitting diode package having the lead frame, wherein the
light emitting diode package can have advantages of better
heat dissipation and versatile electrical wiring.

2. Description of Related Art

A typical light emitting diode package includes a substrate,
a first electrode and a second electrode arranged on the sub-
strate, and plural light emitting chips mounted on the sub-
strate and electrically connecting with the first and second
electrodes.

However, in a typical light emitting diode (LED) package,
only two electrodes are provided to supply electricity to the
light emitting chips, such that, the plural light emitting chips
can only be connected in parallel with a power source, which
limits the connecting ways of the light emitting chips. Fur-
thermore, the typical LED package has a limited heat dissi-
pation area and accordingly a poor heat dissipation capability
which adversely affects the useful life and reliability of the
typical LED package.

What is needed, therefore, is a lead frame and a light
emitting diode package having the lead frame which can
overcome the above-described shortcomings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1is a top view of a lead frame in accordance with an
exemplary embodiment of the present disclosure.

FIG. 2 is a bottom view of the lead frame of FIG. 1.

FIG. 3 is a cross-sectional view of the lead frame of FIG. 1
with areflecting cup thereon, taken along a line I1I-111 thereof.

FIG. 4 is a cross-sectional view of the lead frame of FIG. 1
with a reflecting cup thereon, taken along a line IV-1V thereof.

FIG. 5 is a top view of a light emitting diode package
having two light emitting chips electrically connecting with
each other in series on the lead frame of FIG. 1.

FIG. 6 is an equivalent circuit diagram of the light emitting
diode package of FIG. 5.

FIG. 7 is a top view of a light emitting diode package
having two light emitting chips electrically connecting with
each other in parallel on the lead frame of FIG. 1.

FIG. 8 is an equivalent circuit diagram of the light emitting
diode package of FIG. 7.

FIG. 9 is a cross-sectional view of a light emitting diode
package having a reflector and two light emitting chips con-
necting with each other in series on the lead frame of FIG. 1.

FIG. 10 is a top view of a light emitting diode package
having two light emitting chips connecting with each other in
series and a zener diode connecting with one of the two light
emitting chips in parallel on the lead frame of FIG. 1.

FIG. 11 is a top view of a light emitting diode package
having two light emitting chips connecting with each other in
series and a zener diode connecting with the two serially-
connected light emitting chips in parallel on the lead frame of
FIG. 1.

FIG. 12 is a top view of a light emitting diode package
having two light emitting chips and a zener diode connecting
with each other in parallel on a lead frame of FIG. 1.

DETAILED DESCRIPTION

Exemplary embodiments of a lead frame and a light emit-
ting diode package having the lead frame in accordance with
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the present disclosure will now be described in detail below
and with reference to the drawings.

Referring to FIGS. 1-2, a lead frame 100 in accordance
with an exemplary embodiment of the present disclosure is
provided. The lead frame 100 includes a substrate 10, a bond-
ing electrode 20, a first connecting electrode 21 and a second
connecting electrode 22. The bonding electrode 20, the first
connecting electrode 21 and the second connecting electrode
22 are spaced from each other.

The substrate 10 includes a flat top surface 101 and a flat
bottom surface 102 opposite and parallel to the top surface
101.

The bonding electrode 20, the first connecting electrode 21
and the second connecting electrode 22 are embedded in the
substrate 10, and each have the same thickness with the sub-
strate 10. That is, top surfaces of the bonding electrode 20, the
first connecting electrode 21 and the second connecting elec-
trodes 22, are coplanar with and exposed out of the top surface
101 of the substrate 10; and bottom surfaces of the bonding
electrode 20, the first connecting electrode 21 and the second
connecting electrode 22, are coplanar with and exposed out of
the bottom surface 102 of the substrate 10.

The bonding electrode 20 includes a first connecting por-
tion 2041, a second connecting portion 2042 and a main
connecting portion 205 connecting the first and second con-
necting portions 2041, 2042.

The first and second connecting portions 2041, 2042 are
spaced from each other, and are paralleled to each other. The
main connecting portion 205 is located between the first and
second connecting portions 2041, 2042. Opposite ends of the
main connecting portion 205 connects inner ends of the first
and second connecting portions 2041, 2042 respectively.

A width of the first connecting portion 2041 equals a width
of the second connecting portion 2042, and is larger than a
width of the main connecting portion 205. Such that, a recess
300 is defined among the first connecting portion 2041, the
second connecting portion 2042 and the main connecting
portion 205.

In this embodiment, the first and second connecting por-
tions 2041, 2042 are integrally formed with the main connect-
ing portion 205 as a single piece.

The first connecting electrode 21 is located in the recess
300, and is surrounded by the first connecting portion 2041,
the second connecting portion 2042 and the main connecting
portion 205. The first connecting electrode 21 is spaced from
the first connecting portion 2041, the second connecting por-
tion 2042 and the main connecting portion 205.

In this embodiment, the second connecting electrode 22 is
located at a right side of the bonding electrode 20 along a
longitudinal direction of the substrate 10, and is spaced from
the bonding electrode 20. The bottom surface of the bonding
electrode 20 occupies more than eighty percent of the entire
area of the lead frame 100. The bonding electrode 20, the first
connecting electrode 21 and the second connecting electrode
22 are made of metal materials with good thermal conductiv-
ity.

Referring to FIG. 4, a cavity 203 is defined in a top end of
the main connecting portion 205 of the bonding electrode 20
along a width direction of the bonding electrode 20. The
cavity 203 is recessed downwardly along a direction from a
top surface of the bonding electrode 20 towards a bottom
surface of the main connecting portion 205. The cavity 203
does not penetrate through the bonding electrode 20 along a
thickness direction. Preferably, a depth of the cavity 203
equals a half of the thickness of the bonding electrode 20.
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In this embodiment, the top surface of the bonding elec-
trode 20 is divided by the cavity 203 to have a first bonding
surface 201 and a second bonding surface 202.

Referring to FIG. 3, a groove 213 is defined through a top
end of the first connecting electrode 21 along a transverse
direction of the substrate 10. The groove 213 is recessed
downwardly along a direction from the top surface of the first
connecting electrode 21 towards the bottom surface of the
first connecting electrode 21. The groove 213 does not pen-
etrate through the first connecting electrode 21 along a thick-
ness direction of the first connecting electrode 21. Preferably,
adepth of the groove 213 equals the depth of the cavity 203 in
the bonding electrode 20, a width of the groove 213 equals
that of the cavity 203 in the bonding electrode 20. In this
embodiment, the cavity 203 is aligned with the groove 213
along the longitudinal direction of the substrate 10.

Because of the groove 213, the top surface of the first
connecting electrode 21 is divided to have a first connecting
surface 211 and a second connecting surface 212 located at
opposite sides of the groove 213.

A reflector 30 is located on the top surface 101 of the
substrate 10. The reflector 30 covers an outer periphery of the
bonding electrode 20, an outer periphery of the first connect-
ing electrode 21 and an outer periphery of the second con-
necting electrode 22.

The reflector 30 is made of polymeric materials, such as
EMC (Epoxy Molding Compound) or SMC (Silicone Mold-
ing Compound).

In this embodiment, the reflector 30 includes a first receiv-
ing portion 301 and a second receiving portion 303 separated
from the first receiving portion 301 by a dam 31. The dam 31
is located at a central portion of the reflector 30. The dam 31
extends along the transverse direction of the substrate 10, and
is over the cavity 203 and the groove 213. A part of the
substrate 10 fills in the cavity 203 and the groove 213.

A width of the dam 31 gradually decreases from a bottom
end on the substrate 10 towards a top end far away from the
substrate 10. The width of the bottom end of the dam 31 is
larger than the width of the cavity 203, but less than the width
of the first connecting electrode 21 along the longitudinal
direction of the substrate 10.

The first bonding surface 201 of the bonding electrode 20
and the first connecting surface 211 of the first connecting
electrode 21 are exposed at the bottom of the first receiving
portion 301 of the reflector 30; the second bonding surface
202 of the bonding electrode 20, the second connecting sur-
face 212 of the first connecting electrode 21, and the top
surface of the second connecting electrode 22 are exposed at
the bottom of the second receiving portion 303 of the reflector
30. In this embodiment, a height of the dam 31 is less than a
height of the surrounding portion 305 the reflector 30.

Alternatively, the reflector 30 is formed with the substrate
10 as a single piece and is made of a polymer material layer,
wherein the reflector 30 and the substrate 10 are made of the
same material.

Referring to FIGS. 5-6, a first light emitting chip 41 is
mounted on the first bonding surface 201; a second light
emitting chip 42 is mounted on the second bonding surface
202. The first light emitting chip 41 electrically connects with
the first bonding surface 201 and the first connecting surface
211 of the first connecting electrode 21 by two wires 40, and
the second light emitting chip 42 electrically connects with
the second connecting surface 212 of the first connecting
electrode 21 and the second connecting electrode 22 also by
two wires 40. Because the first bonding surface 201 and the
second bonding surface 202 are connected by the bottom end
of the bonding electrode 20, and the first connecting surface
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211 and the second connecting surface 212 are connected by
the bottom end of the first connecting electrode 21, the first
light emitting chip 41 and the second light emitting chip 42
electrically connect with each other in series, as shown in
FIG. 6.

Referring to FIGS. 7-8, the first light emitting chip 41 is
mounted on the first bonding surface 201; the second light
emitting chip 42 is mounted on the second bonding surface
202. The first light emitting chip 41 electrically connects with
the first bonding surface 201 and the first connecting surface
211 of the first connecting electrode 21 by two wires 40, the
second light emitting chip 42 electrically connects with the
second connecting surface 212 and the second bonding sur-
face 202 by two wires 40, and the second bonding surface 202
electrically connects the second connecting electrode 22 by a
wire 40.

Such that, the first light emitting chip 41 and the second
light emitting chip 42 electrically connect with each other in
parallel, as shown in FIG. 8.

By the above disclosed configuration, because the first
light emitting chip 41 and the second light emitting chip 42
can be electrically connected with each other on the lead
frame 100 in series or in parallel, the electrical wiring
between the first light emitting chip 41 and the second light
emitting chip 42 is versatile.

Referring to FIG. 9, an encapsulation layer 50 is formed to
cover the first light emitting chip 41, the second light emitting
chip 42 and the dam 31 in the reflector 30. The encapsulation
layer 50 is made of transparent materials, such as epoxy resin,
silicone. The encapsulation layer 50 can be doped with phos-
phor powders therein. In this embodiment, light emitted from
the first light emitting chip 41 and light emitted from the
second light emitting chip 42 can be mixed to obtain white
light.

According to the present disclosure, because the bonding
electrode 20 is made of metallic materials with good thermal
conductivity and the bottom surface of the bonding electrode
20 occupies more than eighty percent of the entire area of the
bottom surface of the lead frame 100, heat generated from the
first light emitting chip 41 and the second light emitting chip
42 can be rapidly conducted to the bottom surface of the lead
frame 100 to dissipate, which increases the heat dissipating
efficiency of the light emitting package.

Furthermore, because the reflector 30 and the substrate 10
are made of reflecting materials, such as EMC (Epoxy Mold-
ing Compound) or SMC (Silicone Molding Compound), the
reflecting efficiency of the reflector 30 is increased. Accord-
ingly, a light extraction efficiency of the light emitting pack-
age is increased.

Referring to FIG. 10, when the first and second light emit-
ting chips 41, 42 electrically connect with each other in series,
a zener diode 60 electrically connects with the bonding elec-
trode 20 and the first connecting electrode 21, such that the
zener diode 60 electrically connects with the first light emit-
ting chip 41 in parallel, which makes the electrostatic damage
to the first light emitting chip 41 can be avoided. In this
embodiment, the zener diode 60 is mounted on the top surface
of'the first bonding surface 201, and electrically connects the
first bonding surface 201 by a wire 40 and the first connecting
surface 211 of the first connecting electrode 21 directly.

Alternatively, the zener diode 60 can be mounted on the
second connecting surface 212, or on the top surface of the
substrate 10.

Referring to FIG. 11, the zener diode 60 can be mounted on
the second connecting electrode 22, and electrically connects
the bonding electrode 20 by a wire 40 and the second con-
necting electrode 22 directly, which makes the zener 60 elec-
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trically connects with the serially-connected first and second
light emitting chips 41, 42 in parallel, whereby the electro-
static damage to the first and second light emitting chips 41,
42 can be avoided by the zener 60.

Referring to FIG. 12, when the first and second light emit-
ting chips 41, 42 electrically connect with each other to the
lead frame 100 in parallel, the zener diode 60 can be provided
to electrically connect with the bonding electrode 20 and the
first connecting electrode 21 respectively by two wires 40,
which makes the first light emitting chip 41, the second light
emitting chip 41 and the zener diode 60 electrically connects
with each other in parallel on the lead frame 100, whereby the
electrostatic damage to the first and second light emitting
chips 41, 42 can be avoided by the zener 60. In this embodi-
ment, the zener diode 60 is mounted on the first connecting
surface 211 of the first connecting electrode 21.

It is to be understood that the above-described embodiment
is intended to illustrate rather than limit the disclosure. Varia-
tions may be made to the embodiment without departing from
the spirit of the disclosure as claimed. The above-described
embodiments illustrate the scope of the disclosure but do not
restrict the scope of the disclosure.

What is claimed is:

1. A lead frame for mounting at least a first light emitting
chip and a second light emitting chip thereon, comprising:

a substrate;

a bonding electrode embedded in the substrate;

afirst connecting electrode embedded in the substrate; and

a second connecting electrode embedded in the substrate,

the bonding electrode, the first connecting electrode and
the second connecting electrode being spaced from each
other, a top surface of the bonding electrode comprising
a first bonding surface and a second bonding surface
spaced from the first bonding surface, the first connect-
ing electrode comprising a first connecting surface and a
second connecting surface spaced from the first connect-
ing surface, top surfaces of the bonding electrode, the
first connecting electrode and the second connecting
electrode being exposed out of the substrate, the first
bonding surface being configured for receiving the at
least a first light emitting chip thereon and the second
bonding surface being configured for receiving the at
least a second light emitting chip thereon,

wherein top surfaces of the bonding electrode, and the first

and second connecting electrodes are coplanar with the
top surface of the substrate.

2. The lead frame of claim 1, wherein the at least a first light
emitting chip is mounted on the first bonding surface of the
bonding electrode, and is electrically connected with the first
connecting electrode and the bonding electrode, and the at
least a second light emitting chip is mounted on the second
bonding surface of the bonding electrode, and is electrically
connected with first connecting electrode and the second
connecting electrode.

3. The lead frame of claim 2, wherein the at least a first light
emitting chip is mounted on the first bonding surface of the
bonding electrode, and electrically connects with the first
bonding surface of the bonding electrode and the first con-
necting surface of the first connecting electrode, and the at
least a second light emitting chip is mounted on the second
bonding surface of the bonding electrode, and electrically
connects with the second connecting surface of the first con-
necting electrode and the top surface of the second connecting
electrode.

4. The lead frame of claim 1, wherein the at least a first light
emitting chip is mounted on the first bonding surface of the
bonding electrode, and electrically connects with the first
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bonding surface and one of the first and second connecting
surfaces of the first connecting electrode, and the at least a
second light emitting chip is mounted on the second bonding
surface of the bonding electrode, and electrically connects
with the second bonding surface and one of the first and
second connecting surfaces of the first connecting electrode,
and one of the first and second connecting surfaces of the first
connecting electrode electrically connects with the second
connecting electrode by a wire.

5. The lead frame of claim 1, wherein bottom surfaces of
the bonding electrode, and the first and second connecting
electrodes are exposed out of the bottom surface of the sub-
strate.

6. The lead frame of claim 5, wherein the bottom surfaces
of'the bonding electrode, and the first and second connecting
electrodes are coplanar with the bottom surface of the sub-
strate.

7. The lead frame of claim 1, wherein the first and second
bonding surfaces of the bonding electrode are spaced by a
cavity recessing downwardly from the top surface of the
bonding electrode without penetrating through the bonding
electrode along a thickness direction of the bonding elec-
trode.

8. The lead frame of claim 7, wherein a depth of the recess
equals a half of the thickness of the bonding electrode.

9. The lead frame of claim 7, wherein the first and second
connecting surfaces of the first connecting electrode are
spaced by a groove recessing downwardly from the top sur-
face of the first connecting electrode without penetrating
through the first connecting electrode along a thickness direc-
tion thereof.

10. The lead frame of claim 9, wherein the cavity in the
bonding electrode is aligned with the groove in the first con-
necting electrode, and a depth of the recess equals a depth of
the groove, and a width of the recess equals a width of the
groove.

11. A lead frame for mounting at least a first light emitting
chip and a second light emitting chip thereon, comprising:

a substrate;

a bonding electrode embedded in the substrate;

a first connecting electrode embedded in the substrate; and

a second connecting electrode embedded in the substrate,

the bonding electrode, the first connecting electrode and
the second connecting electrode being spaced from each
other, a top surface of the bonding electrode comprising
a first bonding surface and a second bonding surface
spaced from the first bonding surface, the first connect-
ing electrode comprising a first connecting surface and a
second connecting surface spaced from the first connect-
ing surface, top surfaces of the bonding electrode, the
first connecting electrode and the second connecting
electrode being exposed out of the substrate, the first
bonding surface being configured for receiving the at
least a first light emitting chip thereon and the second
bonding surface being configured for receiving the at
least a second light emitting chip thereon, and

wherein bottom surfaces of the bonding electrode, and the

first and second connecting electrodes are exposed out
of the bottom surface of the substrate.

12. A lead frame for mounting at least a first light emitting
chip and a second light emitting chip thereon, comprising:

a substrate;

a bonding electrode embedded in the substrate;

a first connecting electrode embedded in the substrate; and

a second connecting electrode embedded in the substrate,

the bonding electrode, the first connecting electrode and
the second connecting electrode being spaced from each
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other, a top surface of the bonding electrode comprising
a first bonding surface and a second bonding surface
spaced from the first bonding surface, the first connect-
ing electrode comprising a first connecting surface and a
second connecting surface spaced from the first connect- 5
ing surface, top surfaces of the bonding electrode, the
first connecting electrode and the second connecting
electrode being exposed out of the substrate, the first
bonding surface being configured for receiving the at
least a first light emitting chip thereon and the second 10
bonding surface being configured for receiving the at
least a second light emitting chip thereon, and

wherein the first and second bonding surfaces of the bond-
ing electrode are spaced by a cavity recessing down-
wardly from the top surface of the bonding electrode 15
without penetrating through the bonding electrode along
a thickness direction of the bonding electrode.

#* #* #* #* #*



